Theanine
(Af-ethyl-y-L-glutamine), a predominant amino acid of tea {Camellia sinensis), has been considered to be characteristic of and exclusive to the tea plant. Up to the present, theanine has not been detected in other plants involving camellia {Camellia japonica) and sasanqua {Camellia sasanqua),1 >2) but we have found theanine both in seeds and seedlings of camellia and sasanqua plants. In this report we present the theanine contents in camellia and sasanqua plants, and changes in the contents during germination and subsequent growth.
Seeds of tea, camellia, sasanqua, Eurya japonica, Cley'era japonica and Ternstroemia gymnanthera were harvested in the middle of October, and germinated at 28°C under a light of 1,500lux.
Each organ of the seedlings was separated, steamed for 60 sec and immediately frozen at -15°C. The frozen samples were then lyophilized and pulverised.
Amino acids of the samples were extracted with hot water and liposoluble materials of the extract were removed with ethyl acetate. The amino acid extracts were analyzed by an amino acid analyzer (JEOL-6AH).3) A calibration mixture (0.1^mol/ml) was analyzed by the same method and the theanine concentration in a sample w as determined by comparing the peak areas. As shown in Fig. 1 , a peak (No. 7) which had the same retention time as the theanine of tea shoots was detected in the extracts of camellia shoots. The same peak was also detected in the extracts of shoots, roots and cotyledons of camellia and sasanqua seedlings.
This theanine-like compound eluted from column of Dowex 50W with 2n ammonium hydroxide was purified by silica gel thin layer chromatography (TLC) using butanol-acetic acid-water (2 : 1 : 1, v/v). The purified theanine-like compound was then hydrolyzed by 3n HC1 at 100°C for 8hr. After neutralization with 3n KOH, glutamic acid and ethylamine were measured by HPLC.4'5) By hydrolysis of the theanine-like compound (85.3/zmol as theanine), 70.6/imol of glutamate, 67.7jumol of ethylamine and a small amount of ammonia, which might have been produced by the breakdown of glutamic acid and/or ethylamine, were produced. Therefore, the theanine-like compound (peak 7) from camellia and sasanqua was concluded to be theanine. TLC and HPLC analysis by the m ethod of Lindroth4) also supported this conclusion. The theanine contents in various organs of camellia and sasanqua seedlings are shown in Table I . the theanine contents in shoots and roots of camellia were about 42 and 26% of those found in tea organs at the same age. The total contents in the shoots and roots of sasanqua were 54% of those of tea plants. Thus Standard deviation (n = 4).
shown in Fig. 2 . The theanine content in the shoots and roots decreased during the growth of the seedlings. The theanine content in the 1-year-old shoots was 1 53 mg/100 g dry wt, 2.7% of that in 30-day-old shoots. However, theanine was not detectable in the derived shoots and roots of the actively growing 1-year old cuttings of camellia and sasanqua nor also in the leaves of naturally grown plants. Thus, theanine in camellia and sasanqua plants was identified exclusively in the period of seed germination. The theanine contents in seeds of camellia, sasanqua and three other typical genuses of the theaceae family were also determined (Table  II) . Theanine was found only in camellia genuses. The theanine contents in three varieties of camellia were almost the same.
The results presented here provide further evidence that camellia genuses are distinguishable from Eurya, Cleyera and Ternstroemia.
